A novel C-type lectin with two CRD domains from Chinese shrimp Fenneropenaeus chinensis functions as a pattern recognition protein.
Lectins are regarded as potential immune recognition proteins. In this study, a novel C-type lectin (Fc-Lec2) was cloned from the hepatopancreas of Chinese shrimp, Fenneropenaeus chinensis. The cDNA of Fc-Lec2 is 1219 bp with an open reading frame (ORF) of 1002 bp that encodes a protein of 333 amino acids. Fc-Lec2 contains a signal peptide and two different carbohydrate recognition domains (CRDs) arranged in tandem. The first CRD contains a QPD (Gln-Pro-Asp) motif that has a predicted binding specificity for galactose and the second CRD contains a EPN (Glu-Pro-Asn) motif for mannose. Fc-Lec2 was constitutively expressed in the hepatopancreas of normal shrimp, and its expression was up-regulated in the hepatopancreas of shrimp challenged with bacteria or viruses. Recombinant mature Fc-Lec2 and its two individual CRDs (CRD1 and 2) did not have hemagglutinating activity against animal red blood cells, but agglutinated some gram-positive and gram-negative bacteria in a calcium-dependent manner. The three recombinant proteins also bound to bacteria in the absence of calcium. Fc-Lec2 seems to have broader specificity and higher affinity for bacteria and polysaccharides (peptidoglycan, lipoteichoic acid and lipopolysaccharide) than each of the two individual CRDs. These data suggest that the two CRDs have synergistic effect, and the intact lectin may be more effective in response to bacterial infection, the Fc-Lec2 performs its pattern recognition function by binding to polysaccharides of pathogen cells.